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(57) Abstract 

A multi-chip semiconductor device comprises a plurality of semiconductor chips, 
each including elements integrated in a semiconductor substrate. The 
semiconductor chips have substantially the same structure. Each 
semiconductor chip includes a connecting plug inserted in a through hole made 
through the semiconductor substrate. The semiconductor chips are stacked in 
layers. The connecting plugs of the semiconductor chips are selectively 
connected through metal bumps. Allocation of addresses of the semiconductor 
chips is designated by a connecting pattern of the bumps 
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A-^@S&2 2-10^A*** s «^?*i, Z<?)4yrt 
-*ER2 2-1 0^S«J«#7VFEIft2 4-4^ 
*(0A*«fc««**i6. ±E+yHEIII2 4-4^* 
#*>A**fctt. ^^7«JRffi^/CE4#A*3*t6 

K6-7#JM3*i*. 
[0034] ±E*^Vl<a»2 4-1-2 4-4WIB 
*«W±, >f 1-2 2-140A 

*«#8SRS*U ;JlWWW»22-l 1-2 
2-1 4ttffl*«l±* *l**iy7B»2 5*>A*«fc« 

«s*is, *lt, i^7ia»2 5oai*»fi:4>^ 

-^®»2 2-15^A*«4 t ««»*i. ZM>*~ 
[003 5] JJE^WWBB22-1 1<0 

iwattti/A ./B-/C-/CEL ±im y^- 

^@B2 2-1 2^ffeaffi^(i:/A • /B ■ C ■ /CE 
2. ±E>f WHHB2 2-1 3^f&Sffl:Wi/A • 
B ■ C - /CE3, ±e^VA*-^®»2 2-14^l» 

aas*j±A ■ b • c ■ /cE4Ti>&. 

[ 0 0 3 6 ] ±£ffi«;2 1 - 1 - 2 1 - 3 l/C 

h^y^x^S:ffl^&i:Av\ fciv^4H4t^S1"J:3 

^O^&te. ¥fflAy78~l-8-3£tf"LT 
ftJfrf * KSfc , S^Sff V ccfr fe«ifi«E V ss^ 
#«(C8S*I 6 JBKSK SrfSJSTS 6** 6 • H4 "C 
i4, ±iaffifii2 1-1-2 1-3 kLTP^-v^MM 

tm ix 5 mnmm umz^ lx^i. 

[0037] H3<0®K(ca!iif. X>f vf-2 0-1, 
2 0-2, 2 0-3* J *y«ttT«^A f B, C*^T 
|ffitEVss^f77\ 't J 5r*>^H2^0f-7ri 2- 

i (4^ i ^f - ^ r»RS^/c e i xmmtixmfc 

Ztlh* £tz. 7»A 7^20-1, 2 0-23& s *y«« 
Tfi^-A , B#&£ftfl&«EE V s s . fiox A v * 2 0 
-3^*7^T11#C^«|HBEVc c^f-/T. 1" 
^b^H 2 Of - 7 7° 1 2 - 2 teffl 2 ^ >y rjg^fl^/ 
C E 2 •e*JfB8*LTiStt<k«*L6 ,^yf2 0~l 

^y^mxm^Ammm&v s s , a^x>r ^^20 

-2, 2 0-3^*7«-Cfi^B, C3^(CfEflSE 
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7 7Wi«* /C E 3 T^SftT SttfcSfift . 
Sgfc. X^ 7 f2 0-1, 20-2, 20-3^7^ 



[0038] 



A 


B 


C 


CE 




Vs s (0) 


Vs s (0) 


Vs s (0) 


CE 1 


*v7l2- 1 


Vs s (0) 


Vs s (0) 


Vc c ( 1 ) 


CE 2 


2 


Vs s (0) 


Yc c ( l ) 


Vc c (1) 


CE 3 


ty VIZ- 3 


Vc c < 1 ) 


Yc c ( 1 ) 


Vc c CI) 


CE4 


*y 712- 4 



[00 39] HlKfcl-vC, Vs s (0) liW^T* 
8-1-8-3 «0V>-Til*^Stt4>ii ( y f- 2 0 - 

l~2 0-3*«*>'«»(3fflS-r*) , »J6t4^yH 
6 - 1 - 6 - 3 CO V v^l^tf $ itT H & J- jf; t 
T£iy , Vcc ( 1 ) l±^fflA'yr8- 1-8-3 
ttf (7,4 .>f20-l-20-3^7»fflSt 
6 ) , A'-y K 6 - 1 -6 - 3cOU-fit^A 5 iaiSt5:McOffi 
fit 2 1 - 1 -2 1 - 3 £#LTm$®EV c c ?>U 7 
T^KX^Vm^mJX^h. A'-y F6- 1-6-3 

2 1-1-21-3 &^LT«i!SmffV c c X'tM 7 A 

9tii. x-ox. ^m^yrzmfZfr^frizKiixm 
^a, b, cou^^sst-t. ma^yrco^m^ 

9~y&IStX3¥mW) + v71 2-1-1 2-4 

[0040] SWr*-*¥IWM* yf-y7'cog!t£ 
n t fc * , imryfli^tcK fc *> { n - 1 ) «R 

wuf n <ico*Njf>M * y f - 7 m cor h u xco#j d is 

[0041] -hKcOi 3*»Kt iWf . H-flHBO* 

-^'cflawsoT, n=5ri> ffimn?mfc* * y >y r 

y kjb 1 1 . ffll««^ * y f-f r 

^t'jf7 r £«jgt scot w $ nmw * y # - f# 

[ o o 4 2 ] H5ii. zcomicom2co9m?>mBm 
h^iwf- •? r*mmmi,z-o^xmw-t&tz*br)i><n 
x\ ^m><yrnmn^w^-yk^l.x^t. H5 

iz&^x±Mm2tFi-mmmzi±m imzmx 



a*). z(o%2comk<mmx'iim2t,zm2>£xcr>¥ 

mfaji^VJ-vTl 2-1-1 2-4t¥fflA>7°8- 
4-8-7£K«t, f-v7««?«#/CEl-/CE4 
Sr^TcO^^tyf-yT-l 2-1-1 2-4fc&& 
°tl i i Vzfflt Uz t> cOT'ifc l> . 

[ o o 4 3 ] ceo i o %*m^y7coim>v>-yx'$> 

iXi>. ft-fA, B, CT&miWJ+v712- 

1-12-4 0%mmmx-fo & cox*, ^-yTmwa 

RtftMBaMW^fl*. i^CiiicioT, 4il 
COX^y^-y 7*1 2-1-1 2-4C07KI- XOM^Wl 

sage 3 ®<mffi? y y4-i-*-4-siffiftt>tix\ii 
[0044] H6^^tia8ii-e<i'? ! it- z<omi?>m 
atfiftft^tw, Heii^fflA'yrcosgfcfficos 

i^-yS:iLtl^. dcoH6T'(i, 02tR#t 
4ffl<0^{M*yf-vT3 2- 1~3 2-4£»BL 

734C0W:WV>-y&*LX\,->&. 3 3a, 3 3b, 

3 3 c as s f d cemmr^nxthmw-Mte 

^LTfcO. Cft^-coSI^ 3 3 a, 33b, 33c«i 
-etl-mgiftflffV ssi:7 K UXfi-f A 0 , A 1 #A 
71 § tii . ±ie¥#*^ « 'J f - >y 7*3 2 - 1 <7>ffl%7y 
;r"34-l-3 4-3(i-Hx^*u ^EB^yr 3 8 - 1 

7/34-4, 34-5{imm^BaA>7 , 38- 
4, 38-5(3«toT»33b, 3 3cfcfigR$ii 
4. ±ie^^t , J^'y7-3 2-2c0S^7-7^3 4 
-1, 34-2«-efl-etL. ^B3A>T3 8-1, 3 8 

- 2 1 «t o t^*^ ^ u ^ . y r 3 2 - 1 <r>mmry 7" 
m*mrtyrzitLXM?3 3 atz*mmwizti. m 

mry^3 4-4, 34-5(i-?-ixm i f i fflA'y7-3 8 
-4, 38-5fc«fcoT¥»{>M*yf--y7 , l 2-lcO 
^r^ra^fflA-yrSr^-LTSg^ 3 3b, 33c 
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KSSKSft.*. *fc. ±3&m#*=t t ) J f"y73 2-3 
mm???' 3 4 - 1 ti, ¥fflA>r 3 8 - 1 K i -?T 
^<*^ ; £»J-fyr3 2-2, 3 2-l<?)|ggt7°7/& 
l/'^fflA>-7^^LT5ST3 3 a{Ctg^$a. St77 
/3 4-4, 34-5{i^-eil^03^>-r38-4, 
3 8-5C;:J:-5T¥«f'M ; e'J-?--yr3 2-2. 3 2- 
lc^$il77/&l/¥fflAyr£^LT*?33b, 1 

3 c fc«tt3*T.& . JEfc. iK**** ^^7 7*3 2 
-A^mryy^A-A, 3 4-5tt**ltfh.W< 
yr38-4, 3 8-5(=J:oT¥3MM ;: Et»-?-'y:7 , 3 
2-3, 3 2-2, 3 2-lc0igigT5/&tmaAy 
T5:^LT5g^3 3b, 3 3 c jcSigSftS, 

[0 04 5] .IflfcioT. ^^t'J^r3 2- 
1 (CttflWA , B , C fc LT»«EV s s , 

773 2-2 cfift-f a , b t ixmrnmEv s s , ¥ 

agffc^ -y7'3 2-3 CttflWA t LT««*EV s s # 
^l^'tl^SitS. i|sW*f-y7 , 3 2-4fct±. ff-f 

a, b, cm^ntfl»ftsii*v\ **nwm 

t'J^-y 732-1-32-4 fcii-eft-fftT F l^Xfi 
^A0, Al*«fcjIfcA?j3*U>. 

[0046] @7Stf08tt, JJBH6K*Lfc*¥» 
fM ^ U f - y 7 3 2 - 1 - 3 2 - 4 4><0-S<y}Rft#)& 
@SS^Sr^LtV^. 07&tf®8fc*}VvC, Vcc 
fcHEBHKL V s s fi&tfcSffi, 4 1 - 1 ~4 1 - 3li 
ffitfiL 4 2-1-42-14, 4 8-l-48-4<;M 
yA-?®^ 4 3-1-4 3-4(i3A7J^yV : (2l 
g§ s 44-1-44-4, 47-1-47-4I12A7J 
•fyFIUK. 4 5-1, 4 5-2(iTKl^A.y7rlII 
&£**l*'toSLTfc>9. ¥fflAy7t;U--f 7f40- 

1 -4 0 - 3C0ie^T'SIILT . 

[0047]H7fcij*f *5fc, fl»A, B, Ctfflb 
§ft£>A.yK4 6-l, 4 6-2, 4 6 - 3 ifgttLftV 
s sfgClifil^h., X^-yf-4 0-1, 4 0-2, 4 

0-3 T-^iwtc^stf s i 3c, ¥a 

fcgltfcft-CV^. ¥fflA/7£l£Wi*§1^:te;M -y 
lB#7N°'yK4 6-l, 4 6-2, 4 6-3fcWVcc 

isw±*ive*t. sssaffltoissu i - i , 4i-2, 
4 1 -ammztiT^i. ±K#A-. y F4 6 - 1 , 4 

6-2. 4 6 - 3 Cfi-Hl-f *u 4 yA-? @g&4 2- 
1, 4 2-2, 4 2-3<0A***««*^ 
>J<-?®$%A2-1 . 4 2-2, 42-3«0di*«S 

^K46-l, 4 6 - 2 ^'W 
l3Sg4 2 -4 , 4 2 - 5<0A*«**««S*l. £*UW 
>J<-?WA2-A, A2-5<r>&J)%&t±.W^ F 

4 6 - 3 fc#T>- F0SS4 3-2 0>A*«fc«8S*l 

±12 A -y F4 6- lfcfj/ yA-;?|a]g§4 2- 6cO 

4gi±ia^°-y H4 6 - 2 , 4 6 - 3 fc#ry F0SS4 3 



- 3 *)A*«C««Sit4 . »= , ±E/t y F4 6 - 
1, 4 6-2, 46-3l±, ^yF®884 3-4^A7J 

[0048] ±te-?-y k®»4 3 - 1 <n\&nmz\M y 

A-*@§S4 2 - 7<0A^SB* { «^$n, yA- 
^®Sg4 2 - IfflfthWrl- V K0S84 4 - 1 <0-%ff) 

xDrnzmmtLh. istryvrnmA- \<rrnn<^ 

A*«tett, 7FU-X»t/AO -/AltfttteSfl 
6. ifc. ±ie^>-H|llS&4 3-2^aj^SWi^yA 
-^®B4 2-80A*** < »«Sfi. -I<7W yA-* 
0SS4 2 - 8«iii7J35s#>y FEJS84 4 - 2 cO-^A 

xmzmmtiz, ±sttv f®&&4 4- 2cofa^<oA 
a? t , ±kt y f ®s§ 4 3 - 3 eoaj*«fc:« y> <- * 

®!&4 2-90A;«#^£*U Z.<n4V)<.—9mh 
4 2 -9<0&jlt%tf-}-y H HISS 4 4 - 3 cO-^A^Sg 
fcSSRSfl* . UB* y F0SS4 4 - 3 cOffi^A^lSffi 
KB. 7FW*fl^/A0 • Altffttt$fi&. Et, 
±H^yH0»4 3-4<oaj**tu^ yA*-^@»4 
2-10 toJjjW&fflg&tl. <T CO'f yA'- 9 0SS4 2 

- 1 OWStWjSBtf+y F HISS 4 4 -4<0-S-<0A*«fc: 

. m-fy mm a- a amxnjjme. 

(S, TY-VXWft AO • Al*^*&$^5. 
[0049] ±E-fy HHIK4 4 - 1 ^{ftfjSgCJi. -f 

yA--^iiiss4 2-i i<oA»*fifl«l*<i, 
A*-*®»4 2 - 1 1 9Mtm^tiWms»/A ■ /B 

■/C - /AO •/Al#ttJ7J2*U>. UE-^y 
FEJS&4 4 - 2«Ui7J3itH3«- W<— ^HI»4 2 - 1 
2«0A7JSS*^ggS$fL. ^<?)-Y WWB»4 2-12 
Offl*»6»fe««a*/A • / B • C • AO ■ / A 1 i ! 
Hi* SitS. ±e^VHIll!84 4-30{fi*«fctis -f 
yA-^0884 2- 1 3cOA?3«* J ScSSit, Cl<7)-Y y 
2- 1 30W*l|*»felWMI*/A • B • 
C ■ /AO • AltfSHflSitS. Kfcs ±tai-yHl£lS8 
4 4-4Wtii7J®C(i, -f yA'-^HlS84 2-14<7)A 
TjWS^Sit, ;<0-( yA'-^@S84 2- 1 4«ffi^J 
*6»fetta«#A • B • C • AO • AltfdtfjSfl*. 
[00 50] t=S:io*>, _hIS-f y/WEI»4 2-l 1 
<7)itim^*/A ■ /B • /C ■ /AO • / A U JJB 
-f y/S'-^HlS§4 2- 1 2^!±J^fI^{±/A • /B • C 
■A0VA1, ±E^yA'-^HIS§4 2-l 3COH573 
fl^-fi/A ■ B • C ■ /AO • A 1 . ±fe>f yrs-f® 
!S4 2 - 1 4C0aj*ft-f «A • B • C • AO • A 1 Tft 

[0051 JH8li. JJEH7t*Lfc^>'HEJII4 4 
-1— 4 4-4(^t-f/A0 • /Al . AO • /Al . 
/A 0 A1, A 0 • A 1 *0BM-6W9£jgli!K 
^SLT^i. TFU^ft-tAO, A 1 tf%tl4?tlAf) 
$^lSA'.y F46-4, 4 6 - 5 (Ctt-etl-f it. THU 
^A' 7 7r@SS4 5-l, 4 5-2c0A*«*^SK«n 
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S. Jlix4>rHU^A*.y7rlH!SS4 5- 1 , 45-2*> 
£aWj3*l*fi#/A0. AO, /Al, A Hi -fix-? 
*U TVFI3l&4 7-l~4 7-4fc8«iWk:flH&3il 

a. t%b*>, i-ym&4 7-i0>-ij0)XhmMt 

?KI/^vy7T ®S§4 5—1 &)/ AO HtiJ«tt<Ktt3 
*U i&1}<?)Xjlift<£i*TVl'Xrtv7 r®S&4 5- 2co 
/A 1 ayj«8#JS«Sfl4. 7> H0B4 7 -2(0-1} 
COAtimzliT F U-XA-y 7 7 @?§4 5 - 1 CO A 0 tfcft 

***«as*i. mvxijmziiT ^xa- 7 7 r ®S8 

4 5-20/Al{ti:Wft& < JS«3;h.S. *fc. r^F® 
«g4 7 - 3<0-#c7)A7J®;:fiTF^7y\'-y 7 r EJB&4 

5 - 1 co/ a o etj mtflsmztis mcokhmzteT 

HUXA'-y 7 r@S&4 5 - 2(7) A 1 HJ^JS^Sfig^it 
£>. 5Sfc, •fVKH]S«4 7-4cO-^A7J5gaiTK 
^XA-.y7T0S§4 5-l(7)AOttl^^ J «^Sfl, ft 
-finKtimzirr F UXX. -y 7 7 I38&4 5 - 2 CO A 1 til 
aJftMBRSft.* . *l/t, ±JB*^>'l«ia»47-l 

-4 7 -4«ai7js^-eix-e^ >j<-$>e®,4 8 - 1 

-4 8-4<7)A7Jig«$Si$;fX. 4yJ<—?®&48- 

1 «aj*«*»feiwn8*/A 0 • /a 1 *«aj*siiT± 



K4 8-2<7)JiJ73«*^^afl#A0 - /A 1 
ixT±IB-7-> H0»4 4 -2co®fjCOAl)mz, A yJi 

-?m%4 8 - 3<oas*«*»fe»a«^/A o-ai«s 

HWJ§*Vt±E-7->'FE!»4 4 - 3<3ffiff*)A3j»C« 
&tH y<-?®®4 8-4*)!fl**6»6iWM»A0 
• A 1 ^SftTlSty HBW4 4-4 OflWfcOA 

[0052] ±K07&tf08O®Hfc«!£tf . fl» 
A, B, Ci^-CSitffVssCOf'yr, -r^fc*»n 
6«f--y7°3 2-li47*HUXfi-^A0 = 0. A 1=0 

■csfiRSfu <i^a, BMitf«Evss-efi#c^'« 

®HfiEVcc<0f--y7\ -f£;b*>f--y73 2-2i27F 

ux«^ao=i, Ai = o-eas?s*i.*. 

A*«gftfi«iEEV s s Tlf-f B , C tfVBmEEV cc<7)J- 
77, -f%h*>1~vT 3 2- 3fSTFL'X<S^A0 = 
0, Al = l-CMK3:h., «*A, B, C#£T®S« 
EVccOf-'y7\ 7 3 2 - 4(37 FU- 7. 

ff^-A0=l, Al = ltM$W. ;<7)j;ot$rT 
H2lCi&ll£>TSct. 

[0053] 

[H2] 



A 


B 


C 


CAfl. Al) 




V s s (0) 


Vs s (0) 


Vs s CO) 


(0, 0) 




V s s (0) 


Vsfi (0) 


Vcc (J) 


(0, 1) 


t^-fZZ- 2 


V s s (0) 


Vc c < 1) 


V c c CI) 


(1, 0) 


^^32- 3 


Vc c (1) 


Vc c (1) 


Vcc (1) 


<1> 1) 


f- -y 732- 4 



[0 0 54]*2K*J^T, Vss (O)IIWW 
38-1-38-3 m vf tifrmm h tl ( 7 >f >y f - 2 

0- 1-2 0- 3 ^ytOBtcfflS-r*) - JtfWi^ 
•y F3 6- 1-3 6-3<9Vvfft*»J&«Jfe$ftTo!.* 

•^J^UTfeO- Vcc (l)lifflA>73 8-l- 
38-3^(tf (7-f'yf-2 0-l-20-3^Jf7 

*># s Si)£ffi<J<7)&fii3 1-1-31-3 ZfcLTWUm 
ffVc cTV^T7.$<tTV^|,ttffiSr^LTV^. A'-y 
F 36-1-36-3 fcW<yrt»tt*V«»fctt. 
iil&WW Htt03t^LfclH»tH«K:^fit3 1 - 

1- 3 l-35r^LTmj®SJEVccfVNMT7$^ 

m^A, B, CcOt^/l^K^?'^ ,I*l£>«Wi^-A, 
B. CiTFUT.ft^AO, Alfcti O^ft^^U 
f- y 7 3 2 - 1 - 3 2 - 4 £ g iKSfiRT^ § . 
[0055] Srfc. ««-f a^zSfiM* 'Jf--y7*0^£ 
n kf S k * - ®&77?Z&%< b i> ( n - 1 ) fflK 
ttT n jlcO^SWM t'Jf 7 7(^7 F U-XOgJ 0 H "5 
£firK [ I og (n) /l og2] M^TYVXXh 



[0056] set, Hia.iflBi2tc3Rtfcawnctjv^ 

T. ifi#«!)f7712-l-12-4i. 09fc 
SH-J: o 77100 (c#x.T 

V\ ®9T'(i, f-771 OO^Stt&fVO^tfTV 
3 y®S§A-D^fflA>7«igA7-yt«§il 

0 1 o te^-fri. o tc . - 77200 co-mz^r 
'y a yWM2 1 0 ^<7)4«c0jj-7^ g yfflB 

A' -D' Jr¥ffl;\'y7-«A7->TIK 

A' -D' tLTii. 0ditrA/{B*T-^f5f-/ MS 
t" y F«j£iS«@SS^, t'Jf7 7CO 

J7*D -y 7 §rtl^-r S T F l^XcO® ( TO P/B 
OTTOM) cOt}J9§^[alS#T-*oTt^<, 

m/f't-i>^#*> : &Uf-'y7^V^T, ^TIM- 
tf0^-7°^g y®S§A' — D ' &*m'<>7coim^?- 

tf, ¥«**1SSK)i-fSS3ifLrtfc«a77/^)S; 
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-ytz&tx. #f-yrrt(0^r«>ayig»*as?s-tf 

[ 0 0 5 7 ] fcfc. ±f5#5IJfi<OJB<ST«. ^swm* 
'J f - -y 7-«r«9R«M LT««W*«^* WfcW^> TIM 

WLfcjj*. y wtoy -y ? mmimi- y 
* y ja*tofttf>¥»*?- -y 7- 1, jh*c* i coitiomx't) 
*. 

[00 58] 

a&iA'^ t y m#<j>*i& . 

CHI] i<ol6Ww*i<^ffc<?5^Bt:ffi&'?/H-f--'/ 
r^mc#®KfcOV^TSiB8-t6fc«K0t<!0 , C. S S F D 

CH2 ] ilCSUcSSFDCWf^^^'Jf 

>y r * wwteffiR** fcftow ^yrmmf - 

y£^t"fflT®0. 

[04] H3(C^L^I§iR(zt)ltSSatttOXv4ait«> 
$j£0J£^-flsIS&0. 

[05] z<rmm&2<ri$m<mmizii&&-?)Vttv 
?^wmmzo\^xmm-htdsb<7)ijnx\ *m*y 

[06 ] i«3WB<o»3^tt<o»»fc:ffi«-7^f-f-y 



[17]; <nwmm 3 (09a*<o»JBtc« § -e/H 1 ^ ■» 

£7jrf0. 

[ 0 8 ] C <056BScom 3 O3Ett<0 JBffifcffi S7;H-f -y 
r^tfl^SCov ->T SiBfJ-r £ teibC0h(0X\ 0 6 

£^rf0, 

[ 0 9 ] £ «DfgHjjOSS 4 (OmmcOBBfcfa h V/I^f- y 

r^t«*jt*=ov^TiiWSfc«)<ot,«5T. 0 1 

0 2 £^ L,fcflBSfc:fe V . ¥#fM €'Jf7 
•Clg(t^¥^*^TA^'y7 o S-^-t0. 
[010]; co^HJco^ 5 <ommcr>BBM% h UVH- 

•vr^mwmmz^uxm?n-t^>fdsb^<r)X\ mm 
xm 2 iz^ ummza^x . * t» *■ » 7-£ft 

sh-0. 

[01 1] iOJMB«1Wli:«r*a«fc-3^TI»r& 
•y 7"iNW«iK0Bfffifl|«H. 

[ #90*91 1 

4 a- 

«&KR. 4b-II75/ y , 5-JBBJL 6-1-6- 
8- l-8-7-^fflA>"7\ 11-SS 
FDC, 12-1-12-4-NANDSEEPROM 

f-vr. 1 3-1-1 3-4-mmm-. na-n 

e-iffF. A, B, C-fg-f, /CE1-/CE4-?- 
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